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If we were to view the different layers of the Earth in proportion to their importance for life, then the very 
thin veneer extending between fresh unaltered rocks and the lower atmosphere would occupy most of the picture. 
This « Critical Zone », as termed by the 2001 U.S. National Research Council, is not only the habitat of life and 
humans, it is also one of the most important interfaces on the planet. The Critical Zone is where the water cycle, 
driven by solar energy, meets the lithosphere. Atmospheric acids, mostly carbon dioxide, act together to chemically 
transform the hard rocks from the upper lithosphere, forming a thin and soft skin that sustains life. Water-
atmopshere-rock interactions during this chemical weathering process are responsible for the formation of 
sedimentary rocks, the starting point of the rock cycle, while leading to atmospheric purification and controlling the 
composition of the oceans. The Critical Zone is a unique specificity of Planet Earth and has played a fundamental 
role in the formation of it’s habitable surface.  
However, this thin zone of the Earth, a complex porous media where water, organic matter, residual clays 
and oxides interact to create the habitat of life, is also a sort of permanent engine in which bio-geo-physico-chemical 
processes react in response to short term forcing. Tectonic, climatic changes and more recently anthropogenic 
activities are the main forcing factors impacting processes in the Critical Zone. For 150 years, the beginning of the 
Anthropocene, humans have placed considerable pressure on the Critical Zone. In many locations, the Critical Zone 
is under threat from rapid perturbation of chemical inputs and weathering processes. Its functions, the most 
important of which are to nourish the ecosystems and agrosystems, to provide clean water and form productive soils 
appear to be in danger. Understanding the Critical Zone and predicting its trajectory in response to change of 
variable amplitude and duration has become a key scientific challenge. 
Since the pioneering meeting in Washington, 2003 [1], a « Critical Zone science » has emerged in many 
countries and is becoming more and more international. Because the Critical Zone is complex and responds over 
variable timescales, Critical Zone science must call on multidisciplinary inputs. Geology, ecology, hydrology, 
geomorphology, microbiology, geochemistry, geophysics… all disciplines have to contribute toward an integrated 
understanding of the Earth’s Critical Zone. Under this new paradigm, many National Agencies have launched 
ambitious scientific programs and funded field Critical Zone Observatories to foster multidisciplinary approaches on 
a given site. The US NSF funded six « Critical Zone Observatories » in 2007 and 2009 and 4 more CZOs in 2013. In 
2009, the European Commission funded the SoilTrEC international (Europe, China, USA) program of CZOs. Over 
the last years, Germany, France and Australia supported ambitious programs of equipment on the exploration of the 
© 2014 Published by Elsevier B.V. This is an open access article under the CC BY-NC-ND license 
(http://creativecommons.org/licenses/by-nc-nd/3.0/).
Peer-review under responsibility of the Scientific Committee of GES-10
2   Jérôme Gaillardet /  Procedia Earth and Planetary Science  10 ( 2014 )  1 – 2 
Critical Zone (TERENO, CRITEX, TERN) and developed networks of existing Critical Zone observatories. In 
parallel, scientific meetings have been organized to establish an international agenda, allowing the Critical Zone 
community to define the major scientific questions and foster the emergence of a global network of researchers from 
various disciplines [2]. The GES meeting was a great opportunity in this agenda. 
The Geochemistry of the Earth’s surface (GES) is one such meeting occurring every three years, organized with the 
International Association of Geochemistry (IAGC). In 2014, the meeting was held in Paris (August 18-22th), 
organized by the Institut de Physique du Globe de Paris. The GES-10 meeting was placed under the banner of the 
Critical Zone. 
This special volume of Procedia: Earth and Planetary Science contains short papers written by the participants of 
GES-10. The papers span from very general articles on the Critical Zone paradigm, to papers dedicated to 
experimental studies at the nanoscale. They follow the themes of the Paris GES-10 Conference: 1. Measuring the 
Critical Zone;  2. Hydrologic and geomorphic drivers of the Critical Zone ; 3. The Critical Zone, a living interface ; 
4. From nano to micro in the Critical Zone ;  5. Isotopes in the Critical Zone ; 6. Timescales in the Critical Zone ; 7. 
The critical zone and the evolution of the biogeochemical cycles ; 8. Anthropogenic changes, sustainability and the 
Critical Zone. 
The preparation of this special volume would not have been possible without the effort of many colleagues and in 
particular, the scientific steering committee of GES: Steve Banwart, Susan Stipp, Kate Maher, Gaojun Li, Jean 
Dominique Meunier, Yves Godderis, Mark Hodson, Suzanne Anderson, Philippe von Cappellen and Alexis 
Templeton.  
The Associate Editors of this volume were instrumental in compiling this exciting set of papers for this special 
volume, with considerable time constraint. They are : Heather Buss, Sigurdur Gislason, Jean-Dominique Meunier, 
Kate Maher, Julien Bouchez, Lin Ma, Niels Hovius, Joshua West, Christian France-Lanord, Yves Godderis, Chantal 
Gascuel, Gaojun Li, Chen Zhu, Damien Daval and Marc Benedetti. Jean Jacques Braun, Pascale Louvat, Julien 
Bouchez, Robert Hilton, Suzanne Anderson and Susan Brantley have also helped review and improve the quality of 
the manuscripts. 
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